Airflow and device effects on aerosol delivery for large animals.
Aerosol delivery of medications has recently gained acceptance in large animal veterinary medicine. However, delivery of therapeutic aerosols currently relies on equipment modified from human use and delivery of medical aerosols may be adversely affected by the equipment design. In this study, we demonstrate the effect of typical large animal inspiratory flow rates on aerosol delivery characteristics. A benchtop system was assembled to simulate aerosol delivery to large animals. Phasic airflow was generated using a large animal anesthesia machine set to deliver 6 bpm (7 L/breath) at 100, 150 and 180 L/min mean inspiratory airflow. Aerosol from a DeVilbis ultrasonic nebulizer was delivered to a simulated facemask using standard 22 mm tubing and fittings. Total mass, delivery efficiency and mass median aerosol diameter (MMAD) was measured with and without an inspiratory one-way valve on the facemask. Delivered aerosol mass ranged from 0.26 to 0.08 g/min and delivery efficiency ranged from 30 to 6%. Both parameters were significantly reduced by both increasing flow rates and the presence of a one-way valve between the nebulizer and the facemask. Average MMAD was 0.7 microm and was not affected by any experimental variable. These results demonstrate that current aerosol equipment used on large animals has a substantial adverse effect on aerosol delivery. Elimination of one-way valves between the aerosol source and the patient is expected to improve delivery of the aerosol in these patients.